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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a moving picture 
compression method which can securely estimate 
distortion quantity by means of a simple method and to 
obtain the best picture with a constant bit rate by 
controlling code generation quantity based on data 
obtained by orthogonal conversion or quantization, 
namely, distribution information of the conversion 
coefficient of orthogonal conversion. 

SOLUTION: A data value counting means 41 counting a 
data value obtained as the result of quantization by a 
quantization means 14 or a data value obtained in the 
middle stage of quantization and a code quantity control 
means 42 controlling the generation quantity of encoding 
data in accordance with the counted result are provided. 
In this method, not only generated code quantity and the 
quantization coefficient but also the data values which 
are orthogonally converted or quantized are considered 
and generated code quantity is controlled. The data 
value counting means 41 selectively counts the data 
value of the DC component of a non-intra-macro block 
being a specified block attribute based on the 
discriminated result of a macro block and outputs the 



counted result to the code quantity control means 42. 
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(54) MOVING PICTURE COMPRESSION METHOD/DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a moving picture compression method which can 
securely estimate distortion quantity by means of a simple method and to obtain the 
best picture with a constant bit rate by controlling code generation quantity based on 
data obtained by orthogonal conversion or quantization, namely, distribution 
information of the conversion coefficient of orthogonal conversion. 
SOLUTION: A data value counting means 41 counting a data value obtained as the result 
of quantization by a quantization means 1 4 or a data value obtained in the middle stage 
of quantization and a code quantity control means 42 controlling the generation 
quantity of encoding data in accordance with the counted result are provided. In this 
method, not only generated code quantity and the quantization coefficient but also the 
data values which are orthogonally converted or quantized are considered and 
generated code quantity is controlled. The data value counting means 41 selectively 
counts the data value of the DC component of a non-intra-macro block being a specified 
block attribute based on the discriminated result of a macro block and outputs the 
counted result to the code quantity control means 42. 
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gfttftflUBcfc MIBS^tllfr©ii£&ife&*i:©SI#£* 

—?<v3££.m.&®m-rz>T.m.t z-g&z. t z&mb-rz 

C^n ^#fcfcii:£^&i-3il^^&#a (13) 

j!trfEii:>fcgg&©£rS# fettS KftClMMRtrS^n: 
i-Si^-ft^a (14) fc, iWlfEiE^gUaJ: 

* fc»£^51bWffcfly«g«li:i3V'»Ts 
tWBMTflS** (14) mj:«*^Hk©JS*#fcn<59 ? 

^«fHR#S (4 1) fc, 

fc^-#©«**&1MOT"5»**«#l>#» (4 2) 

[»jfc*5] flMEf— *4ttHBc*» (4 1) fl*. fltrfE^ 
— ^fflHco^TAtrtE^n i/?mtiL«>Wi&<07v s/*JW4 
Sr*IBiJ-f5#« (5 1) WU R^nj^JRtt-roWBiJ 

WEfcOlbMkffiHiMt. 

[»**6] MIBfWiMHMMB: (4 l) as, WlEx 

-^fit}wov^Ta^^fEil:3^^«i(D^m^$r i l ^ lJSlJ'r5*a 

(5 2) &&&##©WJ*£liU::£-5l,N-til$3t 

* W* fc 1*** 3 * tt 4 |cfBftOftMH£|g£i 
Bo 

[»**7l IMB?*-* fltH-*#a (4 l) UK HffW 

S#a (5 3) &WJ*g*l-g-3VTl!frlE#* 
ffil-^i-£#£©x-*{fi£5t#l^ff$M-£ £ b £ 




#5S¥9 - 5 5 9 3 9 



<D?v ?y?mmz-w.&$£m-tz>&&$£® : ^& (13) 

-f-5ft^t#a (14) Sr#;t, lifJfEig£&g|*ii 
StHE»^k#a (14) ©fH*fciB*Hfr*-5i8»*T4fc 

#a (2 2) b, 

mm+it^® (22) icioT^i^Hksttfcie*** 

b ftqHbiffioK&g&flMR t ©m# £l? w-r s 
**»«cas^*a#a (73) t, 

iKSE*»»«:S6»J|ca*a (7 3) ©tuaSrfHS"*-*?* 

-*«tH&#a (71) t , 

^-^ffitHR^ft (7 1) ©tt*tt*|Jia!r^Tl)MB«F 
*fl:9*-^©»**Sr«dW"f«»*«WJ»#a (7 2) 

[»*IS9] WIEx-^fittt-Sc^a (7 1) tfs, WET* 

(8 2) Sr^U t*«**tt©WMe*»£»<5V , 'T4$je 

©**»*te*H&T-a ?— * fit & fcH**- a r t 

[0 0 0 1] 
[0002] 

[££5l5©8tfl?] ifi¥, ▼A^y9'-fTB*ft»!:#iS^-a* 
— • \ffHr^t%\\^i^b LT, MP EG (Moving 
Picture Experts Group) 1 *S V M^tMP EG 2 

j en-en@B8Sli|it'5:ofc 0 £;K,6>MPEG©abiBlfeJEE 

Sfe»««i:&trJ|tUT, :W«SrDCT (Discre 
te CosineTransform ; fftt 3 ^ V^SD 4 
^t43 itf^TSEftflF *ffc»c J: 9 i 5 left -a TV 

m-VZZfrb-etbZo ^««lc±oTJBHg$tb 
-5 f * -ir -tt#fi8i- 5 f ^ ^ -ds fc V > t «jt; t? # * 
te©PI^?:#fi8U*V^ I f (Intra-Pi 




cture ; 71/-Art??^t:lif4fe) jtfHJWWlcRtf btlX 
:o I f ^^^-^flEiBg-r5^(-tt, IfcT*^-* 

j,* t LT^<D££DCTi6£^#l, S^Cisi 

«&$*vci^<o &mMfe*m^xmfe-rz>¥??-\—K 

(Predictive) f ? ^ — t , B^fflftK: <£> tf ^ -V — 
&&MW&.k-i-?> B (Bidirectionally-Predictive) tf ^ 
#*>3o PWf+-B I f^^Y-tli) 

fiW^^^JWLT. ffifiSSttfc 

^nt, sdct, &mm&t<D<&!&, onm) zn-oxm 

[0 0 0 3] tr5r> MPEGICi^EE #*f 

[0 0 0 4] fi^Hfci&tttt, v^D^oy^Si; 

5 fi^k^Sfc (fU^a 1 9 9 5¥Vo 

1. 4 9, No. 4 C£TF, 1 £: ^ 5 ) ^45H(10) 

^quantiser scalelc4ea-r5) t, DCm$:0#: 

(10)!£rotf[w][v][u]t£lSS-f--5) t Sr^<7^— * t LT 

[0005] Lttt, itiro 

I4 9~5 0I, T3-2-5 h ftl® t J/ 7 T 

$n5i5<c^y hg£#£8t£U *^HfcfMia?£fT5 , b 

F_dash[v] [u]= 

((2XQF[v][u]+k) X W[l][ 
k=Sign(QF[v][u]) .. (2) 

rr-e, 

F_dash[v][u] : jgg^ffcglOD C 

QF[v][u] : M&*itm<ODCTm®; (o& 9 , g^Hfc^ 
©DCTSS) 



#H^9 - 5 5 9 3 9 

£ LT, 1 9 9 4*E-m&<®%-iki>'^tfi>'7J>. (PCS J 
9 4) ©^9@->V#e^A!g!fS|.g|l 8 5~1 8 61, 

(SNR : Signal to Noise Ratio) Sr^fi6<J{rp<ffi 

[0 0 0 6] 

[0 0 0 7] ±ES:»2tc:|atft**L5lfcO«*« 

«>, ***trJIWiK«i:*«K ffilfiSElBOa^ hSr**n 
$fCL4 5 fcV^P^fi^fcofc,, *J3, il^cDMPE 

— , P t'^-Y— 0^fett«Sv^r% Btf^^-Y — 
[0 0 0 8] ±a!co J; 5 ^fif^w^SSr^ 

[0 0 0 9] 

*m&W%te, MPEG 
B«©^fc5:il:flU. MPEGCtJ 

^f-ftH:, i^crc>^;-e^^6e 5 i^T^^^)o (-tfWcifci w^4 

3-4 81, r3-2-4DCT»#fl:, *-¥-fb, "ST* 
S^F-S-fbJ 0>(iO)333£tf(ii)3K. fiU Xtltfty 

t^5, ) 

] [u] X quantiser scale) /32 .. (1) 

W[l][v][u] : m=Ht-r b V yt* (yW>"h7^^D 

^D^^ffl) 

quantiser scale : ik^p-ft/SSfc 

SignO : ^m<on^iEXhtl(i 1 , 1 , 



- 5 5 9 3 9 



oxfrtUZoZM-rm®: 

QF[v] [u]= 

((F[v] [u] X 16+W[1] [v] [u]/2)/ff[l] 

F[v][u] : **<fclifr<DDCTGMgc 

/ :wmxm* 

i*l6)0*Jft5!CSrfflV\ DCT«F[v][ii]|;tfftL 
TliT«©DCT«tQF[v][ u ]«)!) > Sfcfcr 

cd q f [v] [u] zmm^-fc L.xmm^m<D d c f 

_dash[v][u]*r»*. I^«©DCT« FW[u]fc 
a»»ft«©D C TflMfc F_dash[v] [u] t ©WcOiiS 1 

[0 0 11] r©*fc*jV"»-C, **5*3¥J::«t5iS?fi^- 
ffci&45.&tt, Sign(QF[v] [u])©Si«fc5r t T?*> 
•K ^W^fc^rfc-r, H6(c^J;5(- QF[v] 
[u]tfS Ot^iMu] [v]<OffifflcD^Q F [v] [ultfS UU 
XS-i etTtefcSFM WffltSli t» JK< 'iS <fc 5 4 

^nS^iic^ip, tf-y MW««:8b*J;<*T5 r. b&X 
4*5, |6tt«[l][v][o]=16 < quantiser_sca 
le=8CO*#"C F[v][u]t F_dash[v][u](DP^Sr^L 

t>©T?, m&<Dm%w t mmxm v±m^FM m tF 

^■ft:5i^?r*LTV^o F_dash=0coi/-<^SQ 
F [v] [u] = 0 Hi, F_dash= ± 1 2^QF[v][u]± 1 Id^t 
tl^'ftfa^ U F_dash=± 2 0#QF[v][u]+ 2 fcfBS 
QF [v][u] = (XDmmtiF ©fitlC L-C- 7 — 7* 

Lrt»4V\, QF[v][u] = Ocoi|ittftb,©ftt(D 

0 fcJt£V>fc», QF[v][u] = OCO«fOlf^ 

tts JfrHf:lR2&.J: n^<*otu 

5o ttW*-*WX, QF[v][u] = 0tf>*§£-f4, jjXjR (5* 
0<D^&5£) ^b<D-fti-i: L-T*$tv5S^7(Dl:^b 

IE5iK:R3fcL4<43o 
[0 0 12] *3§?§-?tt, jE«lcfi*ft;triE& 

^*n:/o y^as/J^^^te, J:»>*:S43i*«:t*o 



[0 0 10] 



[v][u])/quantiser scale) /32 .. (3) 

[0 0 13] B 7 fcjj*-*- J: 5 ic, Biffiro»**s 

k> bmk-tz>mm& (7x-ki§) k 

4*. Btf*7-y— tt, jffl&oMfe 

4 6>i\ #^»cDtiADtt*f$if-C4 

«*©«-g-»c:^:#43iv , «**CS. r<£ J; 5 feMMttt: 

xmW£^-y hE#|c*» J: 9 P 

-y — t B 4S#36£ U 

5£BH£i43o 
[0 0 14] int#U «*.tf*Hfc«fcfi«Efi!J^ 

*J: t> t>* J Hfc:;*f l a'7' , *«:*S < U *»»«©^4 
5iia*pT«»!:45. DC (KM) {£Jlz£ 

[0 0 15] £fc, «F-9-*«j»0*:«>T?*ntf» *5cW 
|fecoM*-C4 < D C Tg*»<G»^3:#«> 5 fcit T t 

$2©^tU, DCT^03I^ (E16>p(D 

[0 0 16] *»W©*W#tt, ±&<r>£ ! jti:m&.fr 
feix«it*««»«*«^Hfc LT, ntflE 



# 

p tf * ^ -y - rtttt* <fc t> i> fi^(L* x 7**S Sr* 

t*^t^x:x7'*iSr/h^<-r5 J; (S 
nr) <D^—fk$nfc«5Eiii^dSfBim^#bn5^b-e 

[0 0 17] ?t#3g3KfEiigco$g|l§tt, UK** 

[0 0 18] «*«4^iegcO^PJtt, IbPHfetifctttb 
&^£fc£fi^Hfc-r5S^-fl^ai, £tft;u ffiCK^X 

fS^n ^fttWMC^D ^JKtt£WJi-S#a& 
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MM&#mm Z #S©r- * fit JctHW 
S^^T&oTtxtV^ DC (im) 

-c> 3&*iH>K^g, mm<omm^rf^> r^-e^sa* 

[0 0 19] SfeK, W**8»!ifBilO*WH:, gbiBfe 
5E£«&£*^fc^£fi^Hfc¥a^ Srfll*., flftSEBE 

<om&&nm-r& &&&iM!mm& 
a^-^fittHs^at, 7*-*«w*#R©fHft*$*te 

-^*^!:o^^■c^we^E***©aE^(H9c*ar!|sJ9]•^a #a 

[0 0 2 0] 

i&w<Dmffi.o&m] sit. &&wz>&$. v^mm<om 

ffi^S^^-TSil^m^a, Mx.«DCT (Discre 
te Cosine Transform ; BlfSc = 1^ ^a 1 3 

DCT^mSrS^-fki-Sfi^t^ai 4 tSrfl|*.-c*J 
r«Dg!iiS^JE«g3gB«:, lWIE*^<ffi#a l 4 (cj; 

mxmbixz7~$m*^w^%T-*\m&^wi4 1 

^txTV^So y^-^fflW-t5:#a4 ltt, if{t¥gi4 

apgTtfbns^-^ffiSrm-^ci-s rtt, 

fc, ??€-**J«9#a4 2tt, x-^ffiff«C#a4 l^J; 




(6) 



[0021] £©S«*ffl^T#«W©ttW«ffi»2r«fe 

[0022] r«J;5(-UT > K£g»fi'«cffitt*ttM3- 
£ < *5<§^fctt, < ft 8 ± 5 Icffeltp 

[0023] aMEWHi-MMPiStejsv^ MR«3i>£ 

(DC^) ^fiW/o^© 

[0 0 24] ft*S, jWBWCV^ 5 rfi^iftj fj#£ l 
<tt(t» = f--f (DCT) £*UcR* 

[0 0 2 5] 

immm 01-03 ^mmmm<omm^mmm<o 
y*[g-e*>3. la 1 i-is^-c, ifiia^-<o7w— a^^- 




#i¥9-5 5 9 3 9 



Si 1 K±oTKjBH£©#Bffi£0iJx.f£i 6»x 1 6 

^fH-r5«t yiffc&ti. ^^^a^lfiti 
^BM^ftl 2*5<tT>**)^-<^ h;«¥t3 lid 

K $ ttfc I * fete P tT if — ) t JttSf U #l{*ilHft© 
f^k, XJl-*irv?v yif\z.Mrt>18L±m9mi$ : £:&% 

[0 0 2 6] ft&Mt£jft#ft 1 2 »i N 7*n «/ *fls#« 
^fcA^Wfe^WJSft&^^fb*'** h/w& 

mm&nnu $s£.vry vmft'p*£<t£Z>-*ifv7v y 

Xte»#^^ h/vS:ffl^Tt!if?««Lfc^Br«^n 

7 (Intra ; 71/— -A ft??-£"tt:) -r ^ n -?v y if x tb^ 

^d/dj/^ 1 7U — £.<Dffii&$:2 0<D7 J— fU YK 
^giJLr^i^n— Kt5 7^-;l/ K^^=t— K^^fc 

So 

[0 0 2 7] J; V) jiflcftJjmtt, 01J^l«, A*H«t*S5fillB 

Kti^tc^if vzfu y ir % / 1/4 -y YJ-v i? vfv y i; 
MfSi2tt, A^Jpi^^-?-<75**-r ^ h 7 7*ci 

ut^>-=— Kufc»&©*«wa» (ac^) ^ 

SDCT^O^Sft^ (AC^) a5^</iSt^ 

^g#a 1 2 tt, r ©^J»f^*(w <t 1? sBBtelS cr A^3H 

4^LTDCTftl 3fcttS^-#-5o 7*o y ^^ 
fgl 1 ^<T> A^)H^a* I tf^^-y— (Intra-Pictur 



e ; 71^— ArtfUWMMfc) -V&ZWrS, I t^^-f- 

a*Pt^?- + — (Predictive-Picture; 7 1/- AfflWS^ 
[Rl^-aiiRF^tB^fe) ^L<ttBtf^^-^— (Bidirectio 
nally predictive-Picture ; WJj^i^M^^itMW) "C 

[0 0 2 8] D C T#J& 1 3 » % m&W&ZLJ&^Wt. 1 2 

T?ttllME*£lir«©flr#) £0>.lx.tf8 x SHUtOT'n s/ 

CTSWtffk\ A*PHfc«r*flEj*# (DC^) *si 
T>'£SfE/£# (AC$#) &£tr(&JII&«a>&ffiAttgi£ 
-T?<^|g3&<£DCT#&l-^&-?-5o :©DCT^ 
*»cfco-c» AAWffctt* S?i{g«Jg-e;fc5DC/&# 

Ai^*Lrv>fciBr*fle («*.H3MEXtt&£) d 
cT«**tett««BJBmsi<M-5ri:a»&, ssjsSc^ 

[0 0 2 9] DCTfSl 3^fcW7J$tu5DCT#SJ: 

toKitm i H£¥&-c* m&m-fc ctcm^t-? bv 

^Hfc£*t5o fi^-ffc^MS: 1 4 tt, DCT^(JU;i9#e 5 
nfcDCT««OE«U«» (DCM) i*csfc/&£ (A 

[0 0 3 0] l^ftfti 4^£oTfi^fc£*tfcx- 
^y7r 1 6ICTtr s> M/- h§r¥*&'flsLfca s btH 

$^tjj# wis l $ ic j; o TflMB»4*asaeiM-* 

i^j|A-j;7r i 6 Sr^ftTV>5 0 :o^y7rw 

[0 0 3 1]-*, 4fc±o-C*^$iX 




#BS^P9 -5 5 9 3 9 



l»C±5i£S^Hfci:i$*DCT3MiS:2 2 (Cfc-S&D 
aA'Ta— KM* & LT«tc®»IE^ 

n« 1 t^^+— ©wfcfc^w«^©nn©SE*«:»i:*.5 

^a-^itJ^TC-t-S I bf^^^-M^i 
*-*-fcHWH^ &*?fc#ft2 l s iS»DCT^2 2 

[0032] ir^T, ai^=z— Kiimfcjov^-r^f-f-fk 
— ^) Of ^ hv— b&B&)<DU— Hc{£ib, a»o, J; 

Sr»HRi-*«F**fr«#« 1 7 t, i^bffiftSrtHSr*- 
5 «WHfc#« I8t #Kft b ttT*s 9 x 

W¥S4 2|iSfgl7, 18A^Ott8tUTA7J 

H^©f ij 0 ^ T kf 3/ h & Sr*S »T-fk^K 1 
[0 0 3 3] **J, i*l/«tt ©W«l-C*>tt«» Xtik 1 ^ 

Bfiftw#j9 stt ^ bm%&:7£vx^z<Dkm$mm<o 
SrSRif, 4 9Mw(i8)~(25)^;ttr. 

CCS^F^SSc^-^Jt^ (1 : Kp : Kb) b 

[0034] r.*nc»u*SQfe0!n?tt, %4fftt tt 

Wfc«)»v:7 J - ; ?iiI^tf-»^4 l&WtbtlX^Zo 
yh7?^P7'Py!>t*Bfgtfc5„ 5 2 t±y 



(8) ftfflW- 9-5 5 9 3 9 



5 3tJDC^ttffl#t5 2A^©7 ; -^©H 

^ j^-^p^p s/^JJlMLTW^J^fe-e&iJ, MP 
Xi = Si X Qi 
Xp 



[00 35] *35lfc09t!:j3 
4 2roi¥*fflElTfc5 t , [rIH^-T <fc 5 »**#J*P* 
©4 2fJ, Xi, Xp, XbgW#&6 1, XifEtS#©6 
2, XpfE1S3MS:6 3, XbfElt#g6 4, Ti, Tp, Tb 
^^86 5, d ji,d jp,d jbfttift6 6fcJ;U« 
Qgfcb#I£6 7«r*LTV>a. Xi, Xp,XbgtfJ^IS:6 

i a, njiE^sfr«sc#a 1 7 » i*fl:»«fHSfc¥« i 

= -KL*:IBHft©««l*Sr**>-Maxi, Xp*iJ:tFXb 
£*r*ve*Hfc5£fc: «fc 5 ^tw-f-So 
[0 0 3 6] 



Sp X Qp X (l-a 



Xb = Sb X Qb X (l+o 



[0037] 

Xi: I\f?'?- J r — bl,X^>-=z—b'V*LW&<?>mm£ 

Xp : P — h trxyn- KL/fciIi&tf>1f$t$ 

Xb: Btf^ft-tLtxy=i-KLtB«©lI$ 

Si: 1 t?y-?-T — bVX^l/=i—}t&tltcmiMl<Dft± 
VTy M. 

Sp : P tf ?7-* — k LT^>=t- K3*l,fclBflW>«£ 

Sb: Bf — t U-C^^^— K$*L*:[lM£tf>3§£ 

l^s' bSo 

Qi : Il^^ft- 1 U-Caiv^— KLfcBf^<^¥*&* 
Qp : P tf^-r — t Ltiy = - KLfcgf&©*pfc&g 
Qb : Btf^^ — t Uiy^- KLfcPi&WSp^* 
[0 0 3 8] N_nonintra_dc_nonzero_p : Pt^ft- 
* D Cl&ft<D&&&M<D®\& 0 fHR^a 5 4 OtHRM. 



X (N_nonintra_dc_nonzero_p 

- N_nonintra_dc_nonzero_b)) 
X (N_nonintra_dc_nonzero_p 

- N_nonintra_dc_nonzero_b)) 
N nonintra dc nonzero. 



(4) 



(5) 



.. (6) 

b : Btf^^-v — t u-c^^ = 
fr$c#4S: 5 4 otHRtt. 



Sa) = 

[0 0 3 9] XiiM*S6 2. XpiEHt^ISi 6 3 

i3it>*XbfBti#a6 4tt, Xi, Xp, Xb®fctS3MS:6 IK 

±!5l!ta§ttfcPMfero«*§Sr*fc-f-fli[Xi, x P *$±t>* 
xbSr-tn^ttfaiit-f-5<t5^^oT*3(3; iya-K 

M*6B*mH:, XifEtg3M§£:6 2, Xptatg#©6 3*J«fctK 

xbistg^ae 4 KB-tii^eixaiWftWfflflt^KX&sn 

TV^o Ti, Tp, Tb|?fci3#IS:6 5 fit, XilStS^ 

13:6 2, XpiEtS^ae 3:fc>J:t>*XbfE«3MS:6 4A^© 
7* — ^ 1^^<5V"'T?>C®ES: I, PfcWBtf^ft-i 

Ti, Tp, Tb&ik#:\cz.y)nmi-z> 0 nk^itim 

ffitD I t?*^* — i: 1 iHffigJLhOT P , Btf^t-^?, 
*5Bf^«>tfi5"?--V— (GOP=Group of pictu 

res) <D^ff\fy M;3r&:«>T*i# , + 
f-X— lc#Ji? bfs/ Mk§:ifc5£LT^i^ — Ki"5 

[0 0 4 0] 



Ti=max{R/l (l+(NpXp)/(XiKp) 

+ (NbXb)/(XiKb)),bit rate/ (8 X picture rate)} 
Tp=max{R/l(Np+(NbKbXb)/(KbXp)),bit rate/ (8 X picture rate) 
Tb=max{R/l(Nb+(NpKbXp)/(KpXb)),bit rate/ (8 X picture rate) 

[004 i ] 

Ti : I f ?<3-\ — h Ltiya- h"tZ>m&<D 

Tp : #Cliffi£Pf Ltxya- K-TS#-&ro 



(7) 
(8) 
(9) 

Tb : &Bffi§rB — k Lti>3- Ki-34§-£-<£> 

fJ'JSTK's' r-fi„ 

R : GOP -C^^HTVn^) \f y M; 0 
Np : GOP<04>-r*fc3i>-3— KSft-CWfe^Pt^ 



(9) 
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Nb : GOPOt-eS^xya- KStlTlr^fc^B If * 
[0 0 4 2] Kp: I tf^*— OS^t*^— yl>=i— K 

Kb : I <D&^t*tr—;l'=t~ K«r**i: Lfe 

max{a,b} : a b O 5 V^OfflESrig-rB8»o 
[0 0 4 3] r<D£5f-LT#J9STtr$/ h**J*ffl$ 

d j i = dOi + Bj-1 - Ti X (j 
d j p = dOp+ Bj-1 - Tp X (j 
d j i = dOi+ Bj-1 - Tb X (j 

d j i : I tr^-Y— f«i/N # s/7 7^8t 
d j p : Pf^ft-fflfi«^y7 7^»t 
d j b : Btf^ft-Mi^y7 70M 
[0 0 4 5] dOp : P tf ^ — ffi<EBU* 5/ 7 T <£>*#J 
^p^o KBB*&R#<£>«*o WJBffitt 

0„ 

dOb : Bhf^^-y— ffl^gfil^s/^TO*^^"^^ 

Q j = d j X 31/(2Xbit rate/pic 

Qj : j #g<0-^ in ^ COS^t^Sfc (quantise 

r scale code) 0 

d j : t^f-t-^^7 , ^CfcfiS^5/77«fc BP 
d j i , d j p^/cted j b 0 

[0047] ^<dx ytmiiL-e&feZti 

[0 0 4 8] ±ifico±5i-, #*»*o«KSr%jtLT 
^*fM»3rf?5 i 5l-t5t, Mi(l N_nonintra_d 
c_nonzero_p fi^C# < „ N_nonintra_dc_nonzero_b 

"Cai^3-KUfc|lf<ft<o«[j|tSSr*t5i-ffl[Xp as/hS 

mt>~tmxb &*%<teZ> Q r^)i5ftttXp , Xb <£> 
.*ffctt* #cMffi£rF tf^*— t Itxya- K-TS» 
-fr©«9S-Ctr</ HTp £/h£<U JfclifffiSrBfcr* 
^■•v — £ Lrxya - Kt5H^O«5 Srify hfiT 

— ffl^a^iy^r^Sd j P ^^$< N B^ft- 
M«A>77^td jb 39s*#<4 9, 
PWft-wi^ft«W^<4!), BWf^ 



rfcK&So ^:^/c:^s^)^c^A^^^TV^^±S;4 1 Od j 

i, d j p, d j bt \*^?s<7**- ^tt. WMtbt£s<*,7 
7<D»S«rS*U d j i, djp, d j bgHJ#S6 6K. 
iotWaOlffl^ C£gU4K28)-(30):£*C 

[0 0 4 4] 

-1)/ MBcnt . . (10) 
-1)/ MBcnt . . (11) 
-1)/ MBcnt . . (12) 

Bj-1 : iljffirt-C^^o— y#f(D^? vzfv s/^c^Lfc 

MBcnt : HffirtO*^ ^ n ;/u ^gfe 0 
[0 0 4 6] _kfE d j i, djp, d j b ^fflV\ 

fg6 7{d±*9^^^oT^m"r^ CStRlOOl) 
-(32) «) o 

ture rate) . . (13) 

D C T«Q F [v] [u] = 0 ©«F©i^ fc 

sqf[v] [u] ^ t refcMna* JI& ^tt? 

^•■Y — t B f W3I^W||^itAD-t-5C>§r^ih-f- 
-traeSv P tf^T-r— iBfc?^^ 

t b tr ^ <Dmm vmm-emfrmamx-t % 

fctHRfSiiteJ:!), 0SBR<D«5£iB«t<DS#. (SN 
R) fcW-jm5£fcfc U ^©mfRSrf* 

S. 

[0 0 4 9] r©J;5J-, *369i-Ctt, DCT^KOIS 
S (SNR) Sr— 36^5*5*1 — HBOT8r1B!*»:tfr 
v-h-CSA©iii^S:#-5i t^T-^5i: h fc^ r© 



(10) 
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[0 0 5 0] 

fit, 0 4(D7'ns/^l2I^$tb5<t5^, »M££fcfi± 

ft, «*.tfDCT*»i-«iE2aEae*l#afcL-C©DCT 
#Sl3t, l|ffiBE££ft, «*.tfDCT©S»Jfc»S>;h, 

MB«2«KaM8 J:iJ««^*frtr»*ffc»Bte J: 9 WIE 
■ft©#^t^— ^Sr^-t-SiStefco-ri^a. r© 
IbHfeffilB&fttt:, 5 fete* WIBi^t^ft 1 4 ©tUA 
ftSBJtHW*«»^ffc*«2 2 fc, $*?4fc¥ft2 2 
te J:oT3B*HbS*tfcKKK!MHR4: i^fcitrrofcS 

J&7 2 fcfrAIHLT^S. WE^-^ffifHR^a 
7 l fit, ffl|B^-*«teo^TiffllBiff£«ft©*«»c* 
6 2tr#U ttfcft&fcwWS'Jttftte* 

$6rr5<k©-c<fco-ct>J;v\, 
[0 0 5 1] r.<D3£HS-fflV->T*«M«0f!jBrift£EiBg*& 
Sr*Jf£-T5 »£■©<!&«*: UTfii, mittOT-fffl^m 

iff jS»«-=Hk lt# fetus jff££ft«« t tfr 

IEfi^bt(r©iff^^!»:i:(0^SrlSttl-r5xet, 

[0052] rr-rv^ rn^gij fiiff^ix 
RilWRa-^-rvaE* (DCT) -CfcS^, rtn-psst 
©T?ttfev\, tff£Sft©*£**#fe*b3 risssBift 
flMBti fiiDC/&#<^fcfei*te©&3&£^tft>©-?;fco 
Tf><fc<, «*fi-**T©&*©K**ft«**^ 

Xi = Si X Ql X (1+ 0 Xdc_ 
Xp = Sp X Qp X (1+ j3 Xdc_ 
Xb = Sb X Qb X (1+ j3 Xdc_ 

[0 0 5 8] 

Xi: I t?*?-*— i: U^y^- KLfcHfeafttiS 
Xp : P f t?-*t — k LTiy^- KLfcmotfEltS 
Xb : Blf^^-V — t Uxyn- KLfcBlfe©ft$t$ 
Si: I f^^-r — i: Ltiy^- K£*WfclKfe©3S£ 



[0 0 5 3] 

mo-nmm&^-tmx&z,, ^^2mmm<r>W)mm. 

ffifi&3£gtt> jt**ft##se#*W#«-c*a*Ht« 
OIlldKM) i ****©©, *fc©*»^ttfS«RW» 

teoV>T0>*ftn-t-fi. 

[0 0 5 4] El 4 te^i-J: 5 te, fiiF^lg^m^ 7 
3 fit, DCT«*©*^b«£&fH*i-5 *>©-?, DC 

G8*DCT^ftiifj©x-*) ir©^$r*^L^Ht L 

7 i(c|±}^-f-5o 

[0 0 5 5] *ffi9Hgt#S 7 1 ti, 12 5 ir^-Ti 5 
te, iifUlfg7 3i!I^Of-^0 5fe^^c^' :! 

^©WJfcf*— * (0iRfiBS¥£) ©¥*&{i££*:b-rD c 

DCjft#ttlti#«8 2a^©X-*£ff£H-3tH&#& 

8 4 tS-WbrvN^o i-fcfc>fe> *4ifl-*#«7 i 
fit, DCT«*©i^ft«©5fcDCj*#©*$:ttifcU 

[0 0 5 6] tf-§-ftffi|ff 7 2 fi±, ft 1 ftffift©fflF5- 
&®m^&4 2 tB&^^flffig$nT13!J, Xi, Xp, X 
bHUJ^ae l4rW«*Xi,Xp,XbJim#«, XifBti 
ft6 2> Xp§att#iS:6 3, XbfEtt3MS:6 4, Ti, T 
p, TbgfimS:6 5 S d j i, d j p, d j bflC|Jb^6 6*5 
±I>*Qj?ffi#6S:6 7$r^tj>1 ) (75-C*fc5 0 ^LT, -^©X 

i, Xp, xbjmj#*ti, *ftW*#ft 7 i a»fc©* 
^kSaSD C/&#«fHgcffi£*te, ^=i- KLfcftfc 
©*«l*Sr*t>"r«[Xi, Xpi3it>*Xb Sr-?r*t^»C^ 
te<fc9 3?ttJi-5o 
[00 5 7] 

.distortion^) . . (14) 
distortion_p) . . (15) 
distortion_b) . . (16) 

Sp: P^ft- kVX=>=i— VZtlTcW@L<D&£. 

Sb: B^ff-i LTiya- K£*bfcIIH&©3§£ 

[0 0 5 9] Qi : I e^f-t-t Ltxys- KLfc 

Qp: PWf^-i LTxi/3-KLfcB«OT*&i 

Qb : B\f93-*r — k Lti>3- KL^iH^©^© 



<&ffl¥-9 -5 5 9 3 9 



dc_distortion_i : I f if<3-*r— <DT) CjEfc^©^"-©^ 

dc_distortion_p : P Mtr'J-f- COD CJj£#i£>M3k£>*& 

dc_distortion_b : B tf:^ Y~ ©D Cj##cD^-cOij& 

[0 0 6 0] fLt, ^tH^ttfdilXi, Xp33j;l>*Xb 
f-S-3£> J|5lS5Jt«fclHI«*«iaSrlltTL-C»T~(k* 
Si 4K£5ST-te©iM*^:/®£^fc£ii\ % 

[0 0 6 1] £©J;5K:DCj&#©£*05«8?nS:#lKL 

— <DD Cj&#<D^^ro#gt?Pdc_distortion_p tt/J>£ < , 
B MP <£>D CfiK^-OM^rciM?Ddc_distortlon_b 

(3tttl»clE«lS*tfct)©) & JfctfcLT, PWft- 

B^f+-iUiy3-Kl«ol 
**S«r*fc>iHrxb r©i5 4ffix 

p , Xb (DmtfX. #cPiffi£Pf Pf^r — t Uiya 
-Ki-a*§-©«9a-CK'y b*Tp 8vh3<U &ffl 
ffiSrBf^^-Y-t U-C^va-Ki-Sah&OtHJST 
if^M:Tb 8r**<iN5*««:**:i-©T?, Phf*^ 

^-ffliRSA>77©Md jp tf*/jN$< x BfcT^Y 
--flHKffl>* y7T (Omm d j b < U % jjg^tfj 

Tp=max {R/ (Np+ (NbKpXb) / (KbXp) ) 
N_nonintra_dc_nonzero 

Tb=max {R/ (Nb+ (NpKbXp) / (KpXb) ) 
N_nonintra_dc_nonzero 

[0 0 6 5] 

Xi: I tf^Y-t LT^Va— KL*:IHfc©1Mfc£ 
Xp: P t-t UxV3-KLfcI«l©^$ 

Xb: Bf fc LT^^a— KLfcH&ro^**;* 

[0 0 6 6] N_nonintra_dc_nonzero_p : Pt^f t- 

* D cjfca-o^flMRrotte. fHft#« 5 4 rofH&ffio 

N_nonintra_dc_nonzero_b : Bf^ft-i LTiya 

tHR#«5 4©tHfcft. 
o : ^*»«©«'&*lBK^Xtf'r»»Sr*-*-3fe* (0 

R : GOPWp-eaStVCt^-SK's' hft„ 



7i- Kpj^»-*fbTPbf^^-v — tBtf* 

*IW»©fc»©§E**j£&iEWE4?jfc 5 rtm, <fc 

[0 0 6 2] «^®&cDM<^£3fc«>3<E>-m& 
<, DCTfil»©2**JIHlLTr:*iSr«F-9*«!l»fcS 

3£gtLTtt, ll^WSriflUB-*- 
[0 0 6 3] ±sl!<0=&m£fiBJ<©J; 5f-> DCM 

[0 0 6 4] Tp , Tb <Di£(CO^-Cs 

X (1- a X (N_nonintra_dc_nonzero _p - 
-b)), bit_rate/(8Xpicture_rate) . . (8' ) 
X (1+ a X (N_nonintra_dc_nonzero_p - 
-b) ) , bit rate/ (8 X picture_rate) . . (9' ) 

[0 0 6 7] Np : GOPWtt^fxyn- KStbTl^ 

Nb : GOPro>Pf*fc*3:y3 - K^fl/O^l^ B If ^ 
*f — <D^C 

Kp : I fcT ©i^-fk^-Jr— /Va— KSr^Jgi L/c 

P if <7>&^b*-ir— >v^i— b'<Ditm&^i-js. 

Kb : I f^-v— ^fi^Ht*-^— ^a— KSr*^t L/c 

[0 0 6 8] max{a,b} : a b (D o *>^# V^WflESril 

^ffi^nfcSdUS-CVfs/ h*Tp , Tb 
(lO)~(l3)fo:^ALTfiT-^^Sr*«)So r©± 5^ 
"f"-5t, 0ijx.tf, N_nonintra_dc_nonzero_p ttA^ < < 
N_nonintra_dc_nonzero_b KBf^CDj; 5 
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*Tb £*#<-f5;i tas-ct, p f ©fi^Ht: 



M'>-T5c LfctfSoT, B^*^— ©M#-i±i&©7* 
©B##*&— -ftStU 7!) y*3l*©*V^A»itc!B5cW 
[0 0 6 9] ■^fc«*Q«:BJE-*-5£fcfc:J:«> 



Q jp=d jp X 31/(2Xbit rate/picture rate) X 

(l+o (N_nonintra_dc_nonzero_p - N_nonintra_dc_nonzero_b)) .. (13) 
Q jb=d jp X 31/(2Xbit rate/picture rate) X 

(1- a (N_nonintra_dc_nonzero_p - N_nonintra_dc_nonzero_b)) .. (14) 



[0070] 

Q j b : B if — © j #|©^^D^D ^©fi^- 

item* 

d j p : P If ^^--y— ©-=?;? d/d s/^fiO{Sffl^i/7 
d j b : Btf^^-y— CO-v^D^D ^ gOjgffll/-? y 7 

^a) o 

^1© <fc 5 lH"t"<5 t % $Jx.(i> N_nonintra_dc_nonzero_p 
tt^C§ < , N_nonintra_dc_nonzero_b V7 x.*— K 

BB©*5*»S\ «*©«F-9*W«I OtBlKlBW^ 
*Vfc&©) irJttSELT, Plf*^*— ©IrHfcflMRQjp 
B^^+-©t««S[Q jb&/h£<-T 
Bbf^^^-ro^^5^>-T5= Lfc^s 
ot, B^f-y- ©^i-tiB©xs/ FV— ^*{^ 
«t •? ^s©^>-rs P tf^-y — i: ©31^*9— -ft £ 
tt, 7y y#m*©>fc^&$f=fc«5cH««r*#5r t*nr 

[0 0 7 1] ±xfi©=&Hlifc0iJ-T?te, MPEG&0!! 

tbfcd^ MPEGgA^.(75l(i®|RJB|B*}feT?*>oT<>, 

mmmtmm^mmm^m^x. zomv \^ztc 

[0 0 7 2] 

[^©Sb*] m*&i\z.ftM<D&W\z.j:ivt£ > m&$t 
[0073] w*^2^fa®©^?^tc«ttL«, ^iaa^ 



* ©*»::*£: UT»««4fe*Sr«IW-*-a <fc 5 \z LT t^S© 

fl:M#©B£4:U *fclK:tt**^««*j«#<©BB 
^o^r^S#*Bf^S:#«wi*ST?$5o ft* 3 ® 3 

AST?*, ft#fcBB8:»3 
[0 0 7 4] W#*4»i:rew<D360!tt, *^t#S(-J: 

tv^©-c. *ffli«tr*<iasE«»ffimi©««wfiisr» 

a©BlfeS:#Srfc©-r#5{6:=i^ h- ©»BlfcffiS&3£fi 
[0 0 7 5] §t#«5KfE«©IS9§U:J:*Ui, 

P 2/ ^ JRtt©WJ^*i-a^^-C#S©y P y JfStttw 

[0 0 7 6] l«*^6tc:fBtfe©%?^»c:<kn(i, 

m&mfc&<Dm*iife&\z-m<5\ l ^xftfe<o&m:&; 

[0 0 7 7] »**7»!:fEtft035MH:J:ntf, MISx- 
ia*»B Bi»JSi- £ #£© t 5 - ^ B ff »i- s 
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[0 0 7 8] »*^8^fB«©5g^^J;n«, 4^Hfc^ 

[0079] m*m9K*5.m<r>3%w^£M£. ttriB^— 

[Ba5©ffi¥*IMn 

[0i] *%K^^5»pi«£Eifi&SS«>lli£^©-^ 
[m2] *i*ii«©f-*tt«-*#«©«/ftarswy 

[1213] ^lH«S^Jro^fi*J»#©©^^i-^D 
[124] *«W^#5»®lfe£E^«©f&©IIJS^fSSr 
[El 5] «LO**»«l»!:33»t«9'-^«H«^«0#fl5t 



[me] i^friSM^iri^-lkti-^ctoH^^i-^ 
[E17] 7^— KHi^tP, Btf^^-v-OSi^icotS 
[#^§-©Sft9!] 

2 h y — ^.ffi^riS^- 

l 2 £&m{fc3&£#Bk 

13 DCTft (E^HfS) 

1 4 *Ht*« 

l 5 RTje««F*fls¥« 

16 

1 7 W*»H**« 

1 8 *TfcflWfHR#a 

2 l a**^Hfc*« 

2 2 jgDCT^IS: 

2 3 «tEBI«E1^^;#S 

2 4 «7cs^iats#ife 

3 1 YASkM^fk 

3 2 #flMS*tttt#& 

4i, 71 T'-^m^fYm^m 

4 2, 7 2 f?-§-*$!OT3MS: 

5 1 T'ojx^JRttSrWJ-t-S** 

5 2 jK*aS*©**2fe»*3|q|S'J"*-*#« 

5 3 fi**SI»«d«*«[*»5*»Sr«8iJ-rS¥« 

7 2 tt€*fM»P^& 

7 3 DCT^fi^ft^Sfg 



[1212] 



[S3] 



[El 5] 



M-tt 



41 



S1 



_£ 2 



lift 



.42 



i 



-67 



I dji l djp f djb*lh "^66 




63 



XpE« 



I 



Xbl2tt ^64 



xi.xp.xbjia 



it* 



71 



A 82 



j 84 



